Na2B12H11SH (BSH) in combination with systemic hyaluronidase: a promising concept for boron neutron capture therapy for glioblastoma.
In an attempt to optimize the therapeutic potential of Na2B12H11SH (BSH) for boron neutron capture therapy for glioblastoma, the present study investigates the influence of systemically applied hyaluronidase (a glycolytic enzyme that enhances the activity of chemotherapeutic agents in different types of cancer) on the biodistribution of BSH in patients with glioblastoma. Patients in two uniform groups (Groups A and B, each of which had 10 patients with histologically confirmed glioblastomas) received BSH at a dose used in earlier therapeutic trials (75 mg/kg of body weight, administered intravenously) 24 hours before surgical debulkment. Patients from Group B received additional hyaluronidase (200,000 IU, administered intravenously) immediately before BSH infusion. Boron concentrations were analyzed by inductively coupled plasma-atomic emission spectroscopy. The application of hyaluronidase was associated with a statistically significant improvement in the tumor (maximum)-to-blood concentration ratio of 1.83 (range, 0.68-3.67) compared with 1.31 (range, 0.8-1.78) with BSH alone. Moreover, with the use of hyaluronidase, there was a tendency for a higher maximal concentration in tumor (not statistically significant). Boron accumulation in glioblastoma tissue was highly selective in both groups, with tumor-to-healthy brain concentration ratios ranging from 6:1 to 20:1. These preliminary data suggest that hyaluronidase improves BSH biodistribution and, consequently, the therapeutic potential of this boron carrier. This finding might be of clinical value in the future.